TGF-β1 mediates sirolimus and cyclosporine A-induced alteration of barrier function in renal epithelial cells via a noncanonical ERK1/2 signaling pathway.
The immunosuppressant drugs cyclosporine A (CsA) and sirolimus (SRL) used in combination demonstrated beneficial effects in organ transplantation, but this combination can also result in increased adverse effects. We previously showed that not only CsA treatment but also its combination with SRL decreased paracellular permeability in renal proximal tubular cells by modification of the tight junction proteins, claudins, through ERK1/2 signaling pathway. In this present study, evidence is presented that not only CsA but also the combination of CsA/SRL may have adverse effects on the barrier function of renal proximal cells, at least in part, through the expression of the cytokine transforming growth factor (TGF)-β(1). CsA treatment upregulated TGF-β(1) gene expression and this upregulation was enhanced when CsA and SRL were applied together. Addition of TGF-β(1) (5 ng/ml) altered the barrier function with increased transepithelial electrical resistance (TER) and claudin-1 expression. Use of a TGF-β(1)-blocking antibody or blockage of TGF-β(1) receptor kinase activity with SD208 prevented the CsA- and CsA/SRL-induced increase in TER. No evidence was found in the present studies to indicate that CsA or CsA/SRL treatment activated the TGF-β(1) Smad canonical signaling pathway, whereas addition of TGF-β(1) (5 ng/ml) did activate the Smad pathway. Addition of the ERK1/2 signaling inhibitor U0126 was able to prevent the TGF-β(1)-mediated increase in TER and claudin expression. It is most likely that the CsA- and CsA/SRL-induced increases in TGF-β(1) expression may not be sufficient to trigger the Smad pathway but however may trigger other TGF-β(1) receptor-mediated signaling including the ERK1/2 signaling pathway.